Micro-RNA-like effects of complete intronic sequences.
MicroRNAs (miRNAs) have been suggested as suppressors of numerous target genes in human cells. In this report, we present gene chip array data indicating that in the absence of miRNA sequences, complete human introns are similarly capable of coordinating expression of large numbers of gene products at spatially diverse sites within the genome. The expression of selected intronic sequences (6a, 14b and 23) derived from the cystic fibrosis transmembrane conductance regulator (CFTR) gene caused extensive and specific transcriptional changes in epithelial cells (HeLa) that do not normally express this gene product. Each intron initiated a distinctive pattern of gene transcription. Affected genes such as FOXF1, sucrase-isomaltase, collagen, interferon, complement and thrombospondin 1 have previously been linked to CFTR function or are known to contribute to the related processes of epithelial differentiation and repair. A possible regulatory function of this nature has not been demonstrated previously for non-coding sequences within eukaryotic DNA. The results are consistent with the observation that splicesomal introns are found only in eukaryotic organisms and that the number of introns increases with phylogenetic complexity.